Objective: In order to adequately care for patients with dementia, it is necessary for dental hygienists to develop unprejudiced attitudes towards and obtain sufficient knowledge of dementia. The aim of this study was to assess attitudes towards and knowledge of dementia among Japanese dental hygiene students and identify related factors to the attitude and the knowledge. We compared the attitude and the knowledge between dental hygiene students and practising dental hygienists.
; it is frequently reported that individuals with dementia swallow their dentures, causing them to choke. 8 As these issues suggest, persons with dementia are in particular need of dental treatment and care.
Dental hygiene students in Japan receive extensive training on the clinical needs and oral functional/structural problems of patients with dementia. Practical training and lectures on the care of older adults are provided in dental hygiene courses. The Japanese national examination for dental hygiene emphasises the medical features and dental treatment/care needs of older people. Education on the pathological features of dementia and treatment/care for persons with dementia is part of the gerodontology curriculum. The attitudes acquired thorough geriatric/gerontological practices are as important to consider as knowledge when assessing the effects of geriatric/gerontological education on dental hygiene students.
The attitude scale used in this study was developed to distinguish attitude with a positive valence (ie, pleasurable, favourable and supportive) from attitude with a negative valence (ie, unpleasurable, unfavourable and hostile). 9 A previous study on nurses ' attitudes towards older adults demonstrated that a negative attitude towards persons with dementia impairs communication and leads to impair older adults' dignity and autonomy. 10 A positive attitude towards dementia is essential for a competent dental hygienist. To assess the attitude towards and knowledge of dementia among health workers and caregivers, two scales are frequently used: the Alzheimer's Disease Knowledge Scale, 11 and the Knowledge Quiz and Attitude Quiz. 12 These scales are not suitable for dental hygienists; the first scale specialises in Alzheimer's disease, and the second scale focuses on the therapeutics and diagnosis of dementia. Instead, in the present study, we implemented scales for attitude and knowledge adapted from a previous study. 13 The purpose of this study was to identify factors influencing attitudes towards dementia in dental hygiene students in comparison with registered dental hygienists.
We hypothesise that a lack of relationship between dental hygiene students and older people or persons with dementia will negatively influence attitudes towards dementia.
| MATERIAL S AND ME THODS

| Data collection
We recruited 191 third-year students from four different dental hygiene schools in Fukuoka prefecture, Japan. 
| Study design
A cross-sectional study was conducted to evaluate the attitudes towards persons with dementia and to assess knowledge of dementia in dental hygiene students and registered dental hygienists.
| Questionnaires
Questionnaires addressed the following characteristics: relationship to individuals with dementia, interest in dementia, family structure (extended family or nuclear family), cohabitation with an elderly person, cohabitation with a person with dementia and desire to work at a dental clinic for patients with dementia (Table 1) .
We included a Japanese scale for assessing attitudes towards people with dementia, and knowledge of dementia modified previous research in Japanese. 13 Attitudes towards dementia were assessed using a four-point Likert scale, and question numbers 5, 6, 9, 10, 14, 15, 16, and 17 were inverted items. A higher score indicated a more positive attitude. All questions assessing dementia knowledge were answered either "yes," "no," or "I do not know." The response "I do not know" was classified as an incorrect answer. A higher score indicated greater knowledge of dementia. Maximum scores for the attitude and knowledge scale were 72 and 15, respectively. Items of both the attitude and knowledge scales are shown in Tables 2 and   3 , respectively.
Ageism was assessed using the Japanese version of the Fraboni Ageism Scale.
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Discrimination, Avoidance, and Antilocution. 15 The items of the Fraboni Ageism Scale were assessed using a five-point Likert scale, with a maximum score of 95. A higher score on the Fraboni Ageism
Scale indicated less ageism. The term "Antilocution" is a neologism in psychology, meaning the most elementary form of prejudice.
| Statistical analysis
Values represent mean ± SD. A good-poor (G-P) analysis was used to assess discriminant validity using the Mann-Whitney U test. All participants were divided into tertiles, and the lowest and highest tertiles were compared based on total scores and domain scores, for discriminant validity, using the Mann-Whitney U test. Internal consistency was assessed by Cronbach's α coefficients. Item-total (I-T) analysis was tested for internal consistency using Pearson's correlation coefficient. Multiple regression analysis was used to analyse factors correlated to attitude. Test-retest reliability was assessed by intraclass correlation coefficient (ICC). For test-retest, 25 students were selected. Statistical analysis was performed using SPSS (version 22; SPSS Japan Inc., Tokyo, Japan). We calculated two-tailed Pvalues in all analyses. The alpha level of significance was set at 0.05.
| RE SULTS
All 255 study participants were women. For the registered dental hygienists, years of experience ranged from less than 10 years to over 30 years (mean years of experience: 29.6 ± 10.9). We asked participants questions to assess their exposure to and interest in dementia treatment. We refer to these questions as "awareness factors." In all measures of awareness factors, the registered dental hygienists performed higher than the students (Table 1 ).
Cronbach's α for the dementia attitude scale was 0.816, and the cumulative variance explained was 38.8% ( Table 3 ). The average score for the dementia knowledge scale was 10.6 ± 3.0. All registered dental hygienists' scores were higher than those of the students, although this difference was not statistically significant for question numbers 10, 12, 14, and 15.
In the present study, Cronbach's α for the Fraboni Ageism Scale was 0.799 for total score, 0.808 for discrimination, 0.794 for avoidance and 0.65 for antilocution. All items in Fraboni Ageism Scale showed good discriminability, as analysed by G-P analysis (P < 0.01).
The average score for the Fraboni Ageism Scale was 72.5 ± 10.2. Table 4 shows the correlation between the dementia attitude scale, the dementia knowledge scale and the Fraboni Ageism Scale.
Overall, attitude and ageism scores were positively correlated. On the other hand, the knowledge scale correlated with tolerance on the attitude scale, and the total score and Discrimination domain on the ageism scale. Consequently, we separately analysed correlations between the three scales within the registered dental hygienists' cohort and students' cohort (Table A1 ). In the students' cohort, the results were similar to those obtained from the combined cohorts. In the registered dental hygienists' cohort, there were no correlation between shame or acceptance on the dementia attitude scale and the total score on the ageism scale. Table 5 shows the relationship between awareness factors and the three scales (attitude, knowledge and ageism). The knowledge scores of participants who selected "yes" were higher than the participants who selected "no." On the other hand, participants who TA B L E 1 Distribution of awareness factors in participants were more likely to give affirmative responses to the queries, "relationship to person with dementia," "interest in dementia" and "desire to work in a dental clinic for dementia persons," performed higher on the attitude scale. Similarly, participants who provided positive answers for "interest in dementia" and "desire to work in a dental clinic for dementia persons" scored significantly higher on the ageism scale. Given these differences, we analysed the correlation between the three scales in the registered dental hygienists' cohort and students' cohort, independently (Table A2 ). In the registered dental hygienists' cohort, only participants who provided positive answers for "interest in dementia" scored significantly higher on all three scales.
When comparing students and the registered dental hygienists in terms of attitude, the registered dental hygienists scored higher than TA B L E 2 Rotated factor loading and Cronbach's α for the dementia attitude scale the students in both the total and tolerance scores. In contrast, on the ageism scale, students had higher total scores and Antilocution domain scores (Table 6 ). Additionally, tolerance and total score on the attitude scale, as well as total score on the knowledge scale, were positively correlated with years of experience. Antilocution scores on the ageism scale were negatively correlated with years of experience (data not shown).
In a multiple regression analysis, we assessed factors correlated with attitude (Table 7) . Ageism, years of experience, interest in dementia and desire to work with dementia patients, but not relationship to persons with dementia, were significantly correlated with attitude. The highest standard partial regression coefficient among the factors correlated with attitude was the Fraboni Ageism Scale (0.52).
| D ISCUSS I ON
To the best of our knowledge, the present study is the first to investigate the knowledge of and attitudes towards dementia among dental hygiene students and registered dental hygienists. The attitudes towards and knowledge of dementia were more positive among registered dental hygienists compared to students. Attitudes towards TA B L E 3 Accuracy rate and item-total (I-T) correlation coefficient for the dementia knowledge scale
No. Questionnaires I-T correlation coefficient
Accuracy rate (%) Mean ± SD of total score (max: 15) 10.6 ± 3.0
Cronbach's α of whole scale 0.827 (i): inverted term. a P < 0.01 in I-T correlation coefficient analysis. b Registered dental hygienist. c Chi-squared analysis comparing accuracy rates of student and registered dental hygienist.
dementia were significantly correlated with ageism, but not knowledge of dementia.
This study has several limitations. The first limitation is the age range of the registered dental hygienists. Forty percentage of the registered dental hygienists' cohort were aged 50 years or older, resulting in an age discrepancy between the registered dental hygienists' cohort and the students' cohort. The second limitation relates to the difference in sample size between the two cohorts; the sample size of the registered dental hygienists was smaller than that of the students.
Effect size of t test, chi-squared test and multiple regression analysis in this study was 0.41, 0.24 and 0.06, respectively, implying moderate effect size. The third limitation is the locality in which the participants were living; a previous multinational study in Europe suggested that stigma and ageism were attributes of localities. 16 Therefore, further intra-or international research on attitudes towards dementia is needed. The fourth limitation is that this study is a cross-sectional study. In order to evaluate the effect of education on attitude development, further studies related to the practical training for the care of persons with dementia are needed. The fifth limitation is that all recruited registered dental hygienists were attendees of a seminar on dysphagia, which could present potential confounds.
Attitude did not correspond with family structure, cohabitation with older persons or cohabitation with dementia patients.
Among the students, exposure to dementia patients was positively correlated with attitude. In contrast, this correlation was not observed among the registered dental hygienists. A previous study demonstrated that a 1-year-long programme in which medical students were paired with a patient with Alzheimer's disease produced greater knowledge of and a positive attitude towards dementia.
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Our results, shown in Table 5 , suggest that exposure to persons with dementia might be beneficial for acquiring positive attitudes towards patients with dementia.
The dementia attitude scales used in this study had four domains, and both the whole scale and individual domains affirmed good internal validity and reliability (Table 3 ). All scores on the Fraboni Ageism Scale (total score and domain score) and all scores on the dementia attitude scale were significantly correlated ( Table 2) . Considering the high prevalence of dementia among older adults, this result is easily understandable. The World Psychiatric Association Section of Old Age Psychiatry and the World Health Organization concluded that elderly persons with dementia tend to be subject to mental disorder prejudice and ageism. 18 Our results are consistent with this report.
This finding has significant implications for students and teaching staff in the practical treatment and caring for older persons with or without dementia.
The dementia knowledge scale used in this study had good internal validity, as confirmed by Cronbach's α of total score and the I-T correlation coefficient. The dementia knowledge scale was only weakly correlated with tolerance in the dementia attitude scale. This result was similar to the results of a preceding study.
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Previous studies on the relationship between attitude and knowledge of dementia demonstrated positive correlations between these two factors in various groups, including medical or nursing students. 12, 20, 21 Our results suggest that knowledge of dementia engenders a tolerant attitude towards persons with dementia. In contrast, repulsion, shame and acceptance were not correlated with the knowledge of dementia. Previous studies have demonstrated that feelings of shame in having relatives with dementia was influenced by the subject's level of education. 22 A study on social distance towards mental disorders in Japan suggested that TA B L E 7 Multiple regression analysis for dementia attitude scale in students and registered dental hygienists knowledge of the disorder and experience with the disorder correlated with a negative image and increased social distance towards the disorder. 23 Attitudes towards dementia are not only relevant to medical problems, but also to societal problems. Sociocultural conceptualisation of symptoms of dementing diseases is affected by culture and/or country. 24 Since prejudice is not caused by ignorance, correct knowledge may not lead to a complete resolution of negative attitudes. Therefore, adding material regarding the treatment and care for persons with dementia to the dental hygiene curriculum would likely enrich not only the cognitive purview of the students, but also their affective role in society.
The registered dental hygienists scored higher on the attitude and knowledge scales compared to the students (Table 6 ).
Unfortunately, in the Fraboni Ageism Scale, the registered dental hygienists scored lower than the students. This finding is supported by results from a US study, which indicated that adolescents and young adults had less ageism than middle-aged and older adults. The results of the present study indicate the importance of training that includes contact with persons with dementia, within the dental hygiene curriculum. The total score and the Discrimination domain score in the Fraboni Ageism Scale were found to correlate with knowledge scale scores (Table 4) . A recent study that analysed a wide range of age groups reported that knowledge about ageing reduced ageism. 25 Additionally, lectures for college students on memory decline in ageing and Alzheimer's disease have been shown to reduce ageism. 29 Our result suggested that adequate knowledge of dementia also reduced negative ageist behaviour. It will be necessary for future research to evaluate the effects of practical training associated with dementia on the attitudes towards and knowledge of dementia in dental hygiene students.
| CON CLUS ION
The attitudes towards were more positive, and the knowledge of dementia was higher among registered dental hygienists compared to students. The attitude towards dementia was significantly correlated with ageism, but not knowledge of dementia, in both registered dental hygienists and students.
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